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EDiTORS’ iNTRODUCTiON TO  
THE DEEPER LEARNiNG RESEARCH SERiES

In 2010, Jobs for the Future—with support from the Nellie Mae Education Foundation—launched the Students at the Center 

initiative, an effort to identify, synthesize, and share research findings on effective approaches to teaching and learning at 

the high school level. 

The initiative began by commissioning a series of white papers on key topics in secondary schooling, such as student 

motivation and engagement, cognitive development, classroom assessment, educational technology, and mathematics and 

literacy instruction. 

Together, these reports—collected in the edited volume Anytime, Anywhere: Student-Centered Learning for Schools and 

Teachers, published by Harvard Education Press in 2013—make a compelling case for what we call “student-centered” 

practices in the nation’s high schools. Ours is not a prescriptive agenda; we don’t claim that all classrooms must conform to 

a particular educational model. But we do argue, and the evidence strongly suggests, that most, if not all, students benefit 

when given ample opportunities to

 > Participate in ambitious and rigorous instruction tailored to their individual needs and interests

 > Advance to the next level, course, or grade based on demonstrations of their skills and content knowledge 

 > Learn outside of the school and the typical school day

 > Take an active role in defining their own educational pathways

Students at the Center will continue to gather the latest research and synthesize key findings related to student 

engagement and agency, competency education, and other critical topics. Also, we have developed—and will soon make 

available at www.studentsatthecenter.org—a wealth of free, high-quality tools and resources designed to help educators 

implement student-centered practices in their classrooms, schools, and districts. 

Further, and thanks to the generous support of The William and Flora Hewlett Foundation, Students at the Center has 

expanded its portfolio to include an additional and complementary strand of work. 

The present paper is the second in our a new set of commissioned reports—the Deeper Learning Research Series—which 

aim not only to describe best practices in the nation’s high schools but also to provoke much-needed debate about those 

schools’ purposes and priorities.

In education circles, it is fast becoming commonplace to argue that in 21st century America, “college and career readiness” 

(and “civic readiness,” some add) must be the goal for each and every student. However, and as David Conley described 

in the first paper in our series, a large and growing body of empirical research shows that we are only just beginning to 

understand what “readiness” really means. Students’ command of academic skills and content certainly matters, but so 

too does their ability to communicate effectively, to work well in teams, to solve complex problems, to persist in the face of 

challenges, and to monitor and direct their own learning—in short, the various kinds of knowledge and skills that have been 

grouped together under the banner of “deeper learning.”

What does all of this mean for the future of secondary education? If “readiness” requires such ambitious and multi-

dimensional kinds of teaching and learning, then what will it take to help students become genuinely prepared for college, 

careers, and civic life? 









DEEPER LEARNING RESEARCH SERIES  |  THE ROLE OF DIGITAL TECHNOLOGIES IN DEEPER LEARNINGvi



1JOBS FOR THE FUTURE

INTRODUCTION

The last major transformation of American education occurred a century ago when, as part of 

its transition from an agricultural to an industrial economy, our nation invented a new model of 

schooling (Collins & Halverson 2009), one that treats education as a routine, almost mechanical 

process analogous to the production of material goods on an assembly line. Instead of learning 

at their own pace and according to their individual needs and interests, students are treated as 

interchangeable parts: they are sorted by age, grouped into classes of equal size, given identical 

instruction, tested at fixed intervals, and—provided they meet minimum standards—moved along to 

the next grade for more of the same. 

The deficiencies in this system were widely considered to 

be tolerable. So long as only the top tier of students—future 

professionals, managers, and leaders—required a more 

sophisticated kind of intellectual preparation, a deeper form 

of learning for the rest was considered unnecessary. If they 

could follow directions and perform routine work efficiently, 

they could earn a decent living.

By and large, that educational model is still with us today. 

Only, rather than moving into stable industrial-era jobs, 

young people now must compete in a global, knowledge-

based, innovation-centered economy (Araya & Peters 2010). 

Further, if they hope to secure a reasonably comfortable 

lifestyle, they now must go beyond a high school diploma 

(Wagner 2008), and they must acquire not just academic 

knowledge but also character attributes such as intrinsic 

motivation, persistence, and flexibility (Hilton 2008; Dede 

2010; Levin 2012).

As described by the National Research Council in its 

landmark report, Education for Life and Work: Developing 

Transferable Knowledge and Skills in the 21st Century (NRC 

2012), such cognitive, intrapersonal, and interpersonal 

capacities are best developed in combination (Table 1 

categorizes a broad range of knowledge and skills vital in 

the 21st century according to these dimensions), and they 

are best measured not by way of standardized, multiple-

choice tests but, rather, via performance assessments that 

require students to apply their knowledge and skills to real-

world contexts.

But if the goal today is to help all students—not just an 

elite few—to reach and demonstrate mastery of ambitious 

standards, then how must schools change? In order to make 

deeper learning possible on a large scale, what kinds of 

instruction will have to become common practice?

Table 1. A Deeper Learning Agenda: Three Dimensions of College & Career Readiness

Cognitive intrapersonal interpersonal

Cognitive processes & strategies 

Knowledge 

Creativity 

Critical thinking 

Information literacy 

Reasoning 

Innovation

Intellectual openness  

Work ethic & conscientiousness 

Positive core self-evaluation 

Metacognition 

Flexibility 

Initiative 

Appreciation of diversity

Teamwork & collaboration 

Leadership 

Communication 

Responsibility 

Conflict resolution

Adapted from Hilton (2008)
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In this paper, I argue that what’s needed today are teaching 

strategies very different from the familiar, lecture-based 

forms of instruction characteristic of industrial-era 

schooling, with its emphasis on rote memorization, simple 

comprehension, and the study of a prescribed, one-size-

fits-all curriculum. Rather, the balance must shift toward 

certain kinds of instructional approaches that, while far 

from new, have rarely been put into practice in more than a 

small subset of the nation’s classrooms and schools. They 

include, for example, collaborative investigations, extended 

inquiries, apprenticeships, interdisciplinary projects, and 

other opportunities for students to discuss and debate 

complex ideas, to connect academic subjects to their 

personal interests, and to confront open-ended, real-world 

problems (see Table 2 for a fuller list).

I argue, moreover, that if schools are to provide such 

forms of instruction effectively and at scale, they will 

require a new technology infrastructure. This is not to say 

that individual teachers can’t teach for deeper learning 

without technology. Rather, my argument is that new tools 

and media can be extremely helpful to many teachers 

who would otherwise struggle to provide these kinds of 

instruction.

By analogy, imagine that you wish to visit a friend twenty 

miles away. You could walk (and some people would prefer 

to do so), but it would be much easier to use a bicycle, and 

it would far easier still to use a car. 

Table 2. Why Use Technology in Schools? 

Technology is a tool, not an end in itself. The goal isn’t to create a digital version of business as usual but 

to empower teachers to make better use of instructional strategies such as:

 > Case-based learning, helping students master abstract principles and skills through the analysis of real-world situations

 > The sharing of multiple, varied representations of concepts, helping students grasp complex material by showing them 

alternative forms of the same underlying idea

 > Collaborative learning, helping students to understand that their combined efforts are often greater than the sum of their 

individual knowledge and skills

 > Apprenticeships, which give context to schoolwork by introducing students to real-world challenges, responsibilities, 

colleagues, and mentors

 > Opportunities for self-directed learning, which foster academic engagement, self-efficacy, and tenacity by requiring 

students to define and pursue specific interests

 > Interdisciplinary studies, which help students see how differing fields can complement each other, offering a richer 

perspective on the world than any single discipline can provide

 > Personalized learning, which ensures that students receive instruction and supports that are tailored to their needs and 

responsive to their interests (U.S. Department of Education 2010; Software and Information Industry Association, 2010; 

Rose & Gravel 2012)

 > Connected learning, which encourages students to pursue opportunities to study outside of their classrooms and 

campuses (Ito et al. 2013)

 > The use of diagnostic assessments that are embedded into learning and are formative for further learning and instruction
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If schools are to provide such forms of instruction effectively and at 
scale, they will require a new technology infrastructure.

In short, teachers don’t have to use educational technology; 

they may prefer to walk. Realistically, however, many, if not 

most, teachers will be hard-pressed to get from industrial-

style instruction to deeper learning without a vehicle. And I 

see two reasons why this is the case: 

Affordability and Scale 

First, even if our century-old approach to schooling were 

able to prepare children to meet the challenges of 2020 

and beyond, it will eventually become cost-prohibitive 

to rely on such a labor-intensive model, one that uses 

talented human resources ineffectively (Kane & Staiger 

2012). In inflation-adjusted dollars, funding for K-12 schools 

and colleges is in decline; at least 35 states provided less 

funding per K-12 student for the 2013-14 school year than 

they did before the recession hit (Leachman & Mai 2014), 

and 48 states provided less funding for higher education 

(Mitchell, Palacios, & Leachman 2014). In many states, 

teachers struggle to make ends meet on “paltry” incomes 

(Boser & Straus 2014). This shift is not a temporary financial 

dislocation due to an economic downturn but a permanent 

sea change that has already affected many other sectors. 

Other professions are already transforming to models that 

use technology to empower typical practitioners to be 

effective at lower cost. It is critical to note, however, that 

they are most successful when they use technology to 

enable new and better types of work processes rather than 

to automate traditional ones. 

For example, Hannan and Brooks (2012) documented 

recent changes in the health professions driven by 

information technology. As they note, traditional clinical 

decision making, relying solely on physicians, appears to be 

unsustainable in terms of cost and productivity. In response, 

many health care providers have begun to use medical 

and wellness technologies that enable distributed decision 

making, in which technology assists other medical staff to 

make routine decisions, allowing doctors to focus on issues 

that truly require their expertise. 

In the education sector, we tend to downplay serious 

questions about the division of labor among teachers and 

other staff, choosing instead to celebrate personal heroism, 

lauding those atypical educators who sacrifice other parts 

of their lives in order to help their students. Often, these 

are wonderful stories of dedication. As a strategy for 

educational improvement, however, it makes little sense 

to try to scale up acts of personal heroism to the larger 

teaching force. Realistically, any sustainable, scalable 

approach must be practical for good teachers to implement 

without extraordinary efforts. 

As yet, we have not adopted innovative ways of using 

technology to help education to be more effective and 

productive at scale, though calls for major shifts in 

schooling are becoming pervasive. Some have predicted 

disruptive innovations parallel to those said to be occurring 

in the business world (Christensen, Johnson, & Horn 2008; 

Christensen et al. 2011), where the costs of implementing 

technology infrastructures have been offset by 

improvements in effectiveness and efficiency. As discussed 

in detail in the 2010 National Educational Technology Plan, 

this could prove to be true in education as well, though the 

short-term costs of investing in new technologies are likely 

to be relatively high in this country (USDOE 2010), since the 

U.S. currently ranks low relative to other countries in terms 

of its level of educational innovation (OECD 2014).

Students’ Learning Strengths and 
Preferences

The second reason why teachers will find it hard to 

provide deeper learning opportunities without employing 

technology is that the characteristics of students are 

changing as their usage of media outside of academic 

settings shapes their learning strengths and preferences 

(Dieterle 2009). Across many sectors of the economy, 

the nature of work has been reshaped by the power of 

technology to facilitate interactions across distance, as well 

as to distribute tasks among people and digital tools. And 
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so too has the increasing availability and affordability of 

powerful mobile devices (e.g., smartphones and tablets) led 

to parallel shifts in informal learning by people of all ages. 

In particular, new media encourage participation, creation, 

and sharing. Brown and Thomas (2011) emphasize the 

importance of playful learning, which includes learning in 

ways that we formally recognize as play (such as games), 

but also the broader culture of learners sharing information 

and pushing boundaries. Brown and Thomas distinguish 

between “learning about,” which is the traditional province 

of school-based learning; “learning to do,” which is often 

represented in formal education through problem-based 

and project-based pedagogies; and “learning to be” or 

“becoming,” which is currently centered in informal 

learning, fundamentally about identity formation, and 

generative for deep engagement as well as the formation of 

intrapersonal and interpersonal skills. 

Jenkins and colleagues have been exploring how people 

learn through what they describe as “new media literacies,” 

which embody the kinds of intellectual, personal, and social 

fluencies learners develop as they use technology for 

learning and doing (Jenkins et al. 2006)—by contrast, the 

notion that younger people are “digital natives” and older 

ones “digital immigrants” (Prensky 2001) is a less useful 

way to conceptualize this, as people’s learning preferences 

and strengths are shaped by their current patterns of 

media usage, not simply by what happened when they were 

children. In fact, many adults have new media literacies, and 

some youth do not. 

It is true, however, that a substantial and rising proportion 

of young people do have technology-based learning 

strengths and preferences, presenting challenges for their 

engagement in traditional education (Collins & Halverson 

2009). Much research is under way that examines various 

patterns of participation by youth in these new cultures, 

relating these to opportunities for connected learning (Ito 

et al. 2013). 

To summarize my argument so far, whether one argues 

on the basis of alignment to a knowledge-based economy, 

or the need for greater productivity in the education 

service sector, or alignment to students’ emerging 

learning strengths and preferences, a transformation 

to a technology-based, deeper-learning-driven model of 

21st-century education is absolutely necessary, and we are 

now beginning to see new technologies used in ways that 

promote deeper learning. Again, while it is possible to teach 

for deeper learning without technology, it is hard to imagine 

how our schools will scale up such instruction without 

support from digital tools and media.

While it is possible to teach for deeper learning without technology, 
it is hard to imagine how our schools will scale up such instruction 
without support from digital tools and media.
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NEW DESIGNS FOR LEARNING:  
TWO PROVEN STRATEGIES

When considering the role of technology in learning, it is critical to begin with one’s educational 

goals (e.g., to prepare students for 21st-century life, work, and citizenship). Otherwise technology 

becomes a solution looking for a problem—never a good thing. 

To date, however, the digital tools and media that have 

had the most substantial impact on practice have mainly 

been used to automate conventional models of teaching, 

as though the goal were to continue pursuing a narrow set 

of learning goals related to preparation for an industrial 

economy. Thus, some learning management systems 

deliver drill-and-skill instruction, tested through traditional 

measures, rather than via application to real-world 

problems. Electronic whiteboards and digitized videos are 

used primarily to present information. And in one-device-

per-student initiatives, laptops, tablets, and cell phones 

are generally used as delivery platforms for traditional 

instruction, rather than as means by which to empower 

students and engage them in deeper learning. 

At this point in history, major advances in educational 

equity and quality are unlikely to come from further 

improvements in one-size-fits-all presentational instruction, 

no matter how fancy the gadgets. Thus, it is no surprise 

that the results of applying technology in education have 

been generally disappointing so far. Moreover, it’s hard to 

imagine that the nation’s educators could make a real shift 

toward deeper learning without reinventing their teaching 

tools and platforms to create new types of instructional 

environments in which students do their work.

In an extensive review of the literature on technology 

and teaching for the forthcoming American Educational 

Research Association Handbook of Research on Teaching 

(5th Edition), Barry Fishman and I (Fishman & Dede in 

press) note the important distinction between using 

technology to do conventional things better and using 

technology to do better things (Roschelle et al. 2000). 

While there may be value in doing some types of 

conventional instruction better (i.e., more efficiently and 

effectively), the real value in technology for teaching lies in 

rethinking the enterprise of schooling in ways that unlock 

powerful learning opportunities and make better use of 

the resources present in the 21st-century world. Above all, 

doing better things means preparing students to be more 

responsive to the opportunities and challenges of a global, 

knowledge-based, innovation-centered civilization.

It’s hard to imagine that the nation’s educators could make a real shift 
toward deeper learning without reinventing their teaching tools and 
platforms to create new types of instructional environments in which 
students do their work
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In our review, Fishman and I consider how and under what 

conditions technology can be productively employed by 

teachers to more effectively meet the challenges presented 

by a rapidly evolving world. We argue that technology as 

a catalyst is effective only when used to enable learning 

with richer content, more powerful pedagogy, more valid 

assessments, and links between in- and out-of-classroom 

learning. The technologies that we examined in depth were:

 > Collaboration tools, including Web 2.0 technologies and 

tools that support knowledge building

 > Online and hybrid educational environments, which 

are increasingly being used to broaden access to 

education, but also have the potential to shift the way 

we conceive of teaching and learning

 > Tools that support learners as makers and creators, 

and which have deep roots in helping students learn to 

become programmers of computers (and not just users 

of them)

 > immersive media that create virtual worlds to situate 

learning or augment the real-world with an overlay of 

computational information

 > Games and simulations that are designed to enhance 

student motivation and engagement

We found that all of these technologies can be used in 

the service of deeper learning. If used strategically and in 

concert, they can help prepare students for life and work in 

the 21st century, mirroring in the classroom some powerful 

methods of learning and doing that pervade the rest of 

society. Further, they can be used to create a practical, 

cost-effective division of labor, one that empowers teachers 

to perform complex instructional tasks. In addition, these 

media can address the learning strengths and preferences 

of students growing up in this digital age, including bridging 

formal instruction and informal learning. And, finally, these 

technologies can provide powerful mechanisms for teacher 

learning, by which educators deepen their professional 

knowledge and skills in ways that mirror the types of 

learning environments through which they will guide their 

students.

For reasons of length, it is not practical to delineate all 

of the ways in which the technologies that Fishman and I 

describe could be used to pursue deeper learning. However, 

two approaches stand out as particularly powerful, 

illustrating how teachers can use a combination of those 

technologies to create opportunities for students to master 

a wide range of high-level skills and content. 

Both of the approaches described below—the use of 

digital teaching platforms and immersive authentic 

simulations—have been researched in a large number of 

empirical studies, which have validated their practicality 

and effectiveness in typical educational settings, and both 

were selected because the National Educational Technology 

Plan (USDOE 2010) identified them as particularly 

promising. 

After describing these two technologies in detail, I then go 

on to discuss some challenges that will have to be overcome 

in order to implement such approaches successfully, along 

with a set of recommendations about how to advance the 

use of technology in deeper learning.

1. Digital Teaching Platforms

Digital teaching platforms (DTPs) are a new kind of 

classroom learning infrastructure enabled by advances 

in theory, research, and one-to-one computing initiatives 

(Dede & Richards 2012). This system is designed to 

operate in a teacher-led classroom as the major carrier 

of the curriculum content and to function as the primary 

instructional environment.

Note that DTPs are not meant to replace teachers or control 

their work. Attempts since the dawn of computing to build 

“teacher-in-a-box” instructional systems have produced 

only simplistic learning environments that have limited 

effectiveness (with the exception of intelligent tutoring 

systems limited to a narrow range of subject matter). As 

Fishman and I (Fishman & Dede, in press) document, the 

focus in educational technology has appropriately turned 

from artificial intelligence to amplifying the intelligence of 

teachers and students.

Technology as a catalyst is effective only when used to enable 
learning with richer content, more powerful pedagogy, more valid 
assessments, and links between in- and out-of-classroom learning.
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The focus in educational technology has appropriately turned from 
artificial intelligence to amplifying the intelligence of teachers and 
students.

A DTP empowers teachers to use four instructional 

strategies that are atypical in conventional classrooms but 

which can lead to deeper learning:

 > Case-based learning helps students master abstract 

principles and skills through analysis of real-world 

situations

 > Multiple, varied representations of concepts provide 

different ways of explaining complicated things, showing 

how those depictions are alternative forms of the same 

underlying ideas

 > Collaborative learning enables a team to combine 

its knowledge and skills in making sense of a complex 

phenomenon

 > Diagnostic assessments are embedded into learning 

and are formative for further learning and instruction

These deeper learning capabilities of a DTP function 

effectively in the give-and-take atmosphere of a 

classroom. The teacher can shift quickly from large-group 

demonstrations to small-group activities to individualized 

practice and assessment. Students move seamlessly 

from using their devices for these activities to ignoring 

their computers and participating in dialogues. The 

teacher is central in guiding student activities through 

giving assignments, mentoring individuals, and leading 

discussions. In short, DTPs offer a form of blended or hybrid 

learning in which the role of providing instruction is shared 

by teacher and technology, leading to a mix of face-to-face 

and digitized student experiences.

A full-fledged DTP serves three major functions: First, a 

DTP is a networked digital portal that includes interactive 

interfaces for both teachers and students. To use a DTP, 

each student and the teacher have a laptop, or some 

equivalent computational device, connected to the network. 

Teachers use the administrative tools of the DTP to create 

lessons and assignments for students and to manage 

and evaluate the work the students do. These capabilities 

include specific assessment tools, allowing teachers to 

create tests and other types of measures, assign them to 

students, and review the results. The teacher tools also 

provide timely reports on student progress and on their 

remedial needs, and the tools for students allow them to 

complete assignments and assessments. More important, 

these tools allow for both individual and group work: 

Some students can work independently on individualized 

assignments, while others work collaboratively on shared 

assignments.

Second, a DTP provides the content of the curriculum and 

assessments for teaching and learning in digital form. This 

content includes reading material, instructional strategies, 

exercises, assessments, manipulative activities, special-

purpose applications, multimedia materials, and any other 

digital content and assessments that the teacher wishes to 

add. 

Third, a DTP supports real-time, teacher-directed 

interaction in the classroom. The system includes special 

tools for managing classroom activity, monitoring progress 

on assignments, displaying student work to the entire 

class through an interactive whiteboard or similar device, 

managing group discussions, and coordinating large- and 

small-group activities. In short, the DTP is an assistant for 

all the types of instructional activities a teacher might wish 

to implement. 

WAYS THAT DTPS SUPPORT DEEPER LEARNiNG 

The three examples of DTPs below were selected for a 

few reasons. Each was developed with substantial federal 

investment and studied in practice over an extended 

period of time. Each has achieved significant uptake by 

practitioners, attesting to its usefulness and practicality. 

Further, each is based on a large body of theory and 

evidence oriented to various principles of deeper 

learning. For example, WISE (the first example) builds on 

decades of research into visualization and simulation; 

ASSISTments (the second example) on decades of research 

on intelligent tutoring systems; and SimCalc (the third 

example) on decades of research into the role of learning 

through collaborative argumentation about mathematical 

representations.




